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SPECIFICATION 

BAND SAW BLADE 


BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to a band saw blade used 
for a band sawing machine such as a horizontal band sawing 
machine and a vertical band sawing machine. 

Description of the Related Arts 

10 Conventionally, there is a band saw blade with a variable 

pitch in which a pitch of a saw tooth is different. The saw 
tooth of the band saw blade is constituted by a left-set tooth 
and a right -set tooth. 

However, since the pitch of the saw tooth is different, 
15 it is complex to adjust a setting amount in each of the set teeth, 
and it is hard to accurately form the setting amount . 

SUMMARY OF THE INVENTION 

The present invention has been achieved with such points 
20 in mind. 

It therefore is an object of the present invention to 
provide a band saw blade which can make it simple to adjust a 
setting amount in each of set teeth and can adjust a plurality 
of set teeth at the same time. 

25 Another object of the present invention is to provide a 

band saw blade which can accurately form the setting amount of 
the set tooth as substantially same amount as previously desired, 
and can intend to increase a life of the band saw blade and to 
improve a roughness of a cutting surface. 

30 To achieve the object, according to a first aspect of the 

present invention, there is provided a band saw blade 
comprising: a plurality of set teeth, the plurality of set teeth 
being formed in a variable pitch, wherein a bending lengths of 
each of the set teeth at a setting and bending position or at 
35 a bendingly setting position are substantially equal to each 
other. 
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By making the bending length of each of the set teeth at 
the bending position substantially the same length, it is 
possible to make a bending resistance at a time of form a setting 
substantially constant, and a spring back amount of each of the 
5 set teeth after the set tooth is bent can be substantially 
constant. Further, a plurality of set teeth can be adjusted 
and pressed along the setting and bending position at the same 
time and the setting amount can be simply adjusted. 

According to a second aspect of the present invention, 
10 there is provided a band saw blade comprising: a plurality of 
set teeth, the plurality of set teeth being formed in a variable 
pitch, wherein a bending length of each of the set teeth at a 
setting and bending position is substantially the same length; 
and setting amounts in right and left directions of each of the 
15 set teeth are substantially equal to each other. 

In accordance with the structure mentioned above, even 
in the structure comprising a plurality of setting teeth having 
a different setting amount in the right and left directions, 
the setting teeth having the setting amounts in the right and 
20 left directions equal to each other are accurately set to the 
right and left directions with respect to each other, as 
substantially same amount as previously desired. 

According to a third aspect of the present invention, as 
it depends from the first or the second aspect, each of the 
25 set teeth has substantially the same shape in a portion from 
a setting and bending position line or from a bendingly setting 
position line to a tip. 

By making the shape of each of the set teeth in the portion 
from the setting and bending position line or from the bendingly 
30 setting position line to the tip substantially the same shape, 
a deforming amount of the tip becomes substantially the same 
as that of each of the set teeth, so that the setting amount 
of each of the set teeth is made uniform. 

Accordingly, as well as the spring back amount of each 
35 of the set teeth is substantially equal to each other, the set 
tooth can be set and formed in a more even and accurate manner. 
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Further, abrasions of each of the set teeth in the band saw blade 
can be made even, the life of the band saw blade can be increased 
and the roughness of the cutting surface on a work to be cut 
can be improved . 

5 According to a fourth aspect of the present invention, 

as it depends from the first, the second or the third aspect, 
the setting and bending position or the bendingly setting 
position in each of the set teeth is positioned on a same straight 
line . 

10 Accordingly, at a time of setting and bending each of the 

set teeth, the setting and bending can be easily performed by 
making a clamp position by a clamp vice for clamping the band 
saw blade as a reference position or a standard position. 

As mentioned above, in any of the aspects, the setting 
15 and forming can be easily and accurately performed, so that an 
improvement in the roughness of the cutting surface on the work 
to be cut and an increase of the life of the band saw blade or 
band sawing machine which are responsible to the actual need 
by users in the market can be realized. 

20 

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

The above and further objects and novel features of the 
present invention will more fully appear from the following 
detailed description when the same is read in conjunction with 
25 the accompanying drawings, in which: 

Figs. 1A and IB are schematic views which show a band saw 
blade in accordance with an embodiment of the present invention; 

Figs. 2A and 2B are schematic views which show a band saw 
blade in accordance with a second embodiment of the present 
30 invention; 

Figs. 3A and 3B are schematic views which show a band saw 
blade in accordance with a third embodiment of the present 
invention; 

Figs . 4A and 4B are schematic views which show a band saw 
35 blade in accordance with a fourth embodiment of the present 
invention ; 
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Figs . 5A and 5B are schematic views which show a band saw 
blade in accordance with a fifth embodiment of the present 
invention; 

Figs . 6A and 6B are schematic views which show a band saw 
5 blade in accordance with a sixth embodiment of the present 
invention; 

Figs . 7A and 7B are schematic views which show a structure 
of the band saw blade and a set pressing element; and 

Figs. 8A , 8B and 8C are schematic views which show a 
10 setting process in the band saw blade. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

There will be detailed below the preferred embodiments 
of the present invention with reference to the accompanying 
drawings. Like members are designated by like reference 
characters . 

In accordance with the present invention, a band saw blade 
BS used for a band sawing machine is structured in a variable 
pitch, for example, having five teeth a to e disposed in such 
a manner as to have five kinds of different pitches PI to P5 
as one group, as shown in Figs. 7A and 7B . Further, the a tooth 
is constituted by an unset tooth having no set, the b and d teeth 
are constituted by right -set teeth and the c and e teeth are 
constituted by left-set teeth. 

Each of the set teeth b to e shown in Fig. 7A is pressed 
by pressing elements f to i so as to be performed a setting 
process. Further, as shown in Fig. 7B, an j-j line indicates 
a setting and bending position (a position of a clamp vice for 
clamping the band saw blade BS at a time of performing a setting) , 
however, the respective bending lengths of the set teeth b to 
e are set to be LI to L4 and they are all different in length 
(LI ^ L2 =£ L3 . =£ L4) . 

Next, a basic operation for performing a setting process 
will be described below with reference to Figs. 8A, 8B and 8C . 
Figs. 8A, 8B and 8C show a state of forming a saw tooth q to 
a setting amount n at a bending position j-j line by means of 


4 





rs 


jjj 



13 

■•y 


: n 



a pressing element P. The j-j line corresponds to a position 
on an upper surface of right and left clamp vices B . Accordingly, 
Fig. 8A shows a state in which the pressing element P is in 
contact with the saw tooth q. Fig. 8B shows a state in which 
5 the pressing element P reaches a stroke end, and Fig. 8C shows 
a state in which the pressing element P is apart from the saw 
tooth q and returns to the original posit ioiy^ af ter — being 
performed the setting proc ess . O' 

As is understood from Figs. 8A, 8B and 8C, a relation r 
10 > n is always generated between a pressing amount r by which 

the pressing element P presses the saw tooth q and a setting 
amount n. This phenomenon is caused by the following reasons: 
(1) In comparison that the pressing element P is linearly 
moved, the saw tooth q is inclined in such a manner as to rotate. 
15 (2) A spring back m is generated. 

(3) A deformation (kl - k2) in a tip is generated. 
Among them, with respect to the item (1) , it is a constant 
amount even when the tip shape is different, however, with 
respect to the items (2) and (3), when the tip shape 
20 (particularly, the shape from the bending position j-j line of 
the set tooth to the tip) is different, there is generated a 
difference in the value of the spring back m and the deformation 
amount (kl - k2), and particularly the bending length on the 
bending position j-j line gives a great influence. 

25 Accordingly, in the band saw blade BS having a variable 

pitch, since the tip shape of the set teeth b to e among the 
tooth type group is not constant and particularly the bending 
lengths LI to L4 on the bending position j- j line are not constant, 
there is generated a difference in the value of the items (2) 
30 and (3) mentioned above, so that in order to make the setting 
amount n of each of the teeth b to e constant, it is necessary 
to adjust the projecting amount of the pressing element P 
independently in each of the teeth b to e . 

Further, even in the case of adjusting such that each of 
35 the set teeth b to e becomes the same setting amount n, the 
deformation amount of the tip is different in each of the teeth 
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due to the difference in the tooth shape. Accordingly, an 
.amount of the unevenness in each of the tips is dispersed. 

-In this c^se^-^the^need by users in the market requests 
'a band saw bit-a^Te having a further accuracy, so that a band saw 
bladb^fiavihg^ci tip abraded and finished is appeared. 

In order to produce a band saw blade having a further super 
accuracy for the future, it is indispensable to make a setting 
process highly accurate and stable, and it is an urgent 
necessity to establish a tooth design of a band saw blade and 
10 a method of producing the same with taking a plastic deformation 
at a time of performing a setting process into consideration. 

Another embodiment of the present invention modified by 
taking the condition mentioned above into consideration will 
be described below in detail. 

15 With reference to Figs. 1A and IB, a band saw blade BS 

with a variable pitch comprising seven teeth disposed at seven 
kinds of different pitches PI to P7 as one group is shown. In 
this case, among the seven teeth 1, 3, 5, 7, 9, 11 and 13, the 
tooth 1 is an unset tooth, the teeth 3, 7 and 11 are left-set 
20 teeth and the teeth 5, 9 and 13 are right-set teeth. Further, 
all of positive rake angles and radial relief backs of the 
respective teeth 1 to 13 are constant, and further it is set 
that a tooth bottom R is constant in all the teeth and a gullet 
depth D is constant. 

25 The band saw blade BS is produced in such a manner that 

a bending resistance at a time of performing a setting and 
bending in each of the set teeth becomes substantially equal 
to each other, the spring back amount of each of the set teeth 
after performing a setting and bending becomes substantially 
30 equal to each other, and the deformation amount of each of the 
set teeth after setting and bending becomes substantially equal 
to each other. 

Accordingly, as shown in Fig. IB, the j-j line shows the 
setting and bending position, and all of the bending length L 
35 of each of the set teeth 3 to 13 are constant. Further, the 
shape from the setting and bending position j- j line to the tip 
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S of each of the set teeth 3 to 13 is constant in all the teeth. 
In this case, the setting and bending position may be closer 
to the tip S than the j-j line, and may be closer to the tooth 
bottom. 

5 Accordingly, by making the bending length L of the setting 

and bending position J-j line in each of the set teeth 3 to 13 
is substantially equal to each other, the bending resistance 
of each of the set teeth at a time of performing the setting 
process becomes substantially equal to each other and the spring 
10 back amount after setting and bending becomes substantially 
equal to each other. Further, a plurality of set teeth 3 to 
13 can be pressed along the setting and bending position j- 
j line at the same time, and the setting amount can be simply 
adjusted . 

15 In this case, when the bending length L within the one 

group of the teeth type is actually measured and the average 
value is set to be LA, it is desirable that the dispersion in 
each of the teeth is within ± 10% . 

Further, by making the shape from the setting and bending 
20 position j-j line to the tip S in each of the set teeth 3 to 
13 substantially equal to each other, the deformation amount 
of the tip S after setting and bending becomes equal to each 
other in each of the set teeth 3 to 13, so that the unevenness 
in each of the set teeth 3 to 13 can be made even. Accordingly, 
25 the spring back amount and the deformation amount of each of 
the set teeth are substantially equal to each other, 
respectively, a setting process at a more even and accurate 
manner can be performed and the abrasion in each of the teeth 
in the band saw blade BS can be made even, so that the life can 
30 be increased and the roughness of the cutting surface can be 
improved . 

A second embodiment is shown in Figs. 2A and 2B, and a 
band saw blade BS with a variable pitch comprising seven teeth 
disposed at seven kinds of different pitches PI to P7 as one 
35 group is shown. Among the seven teeth 1, 3, 5, 7, 9, 11 and 
13, the tooth 1 is an unset tooth, the teeth 3, 7 and 11 are 


7 



5 


10 


15 



20 


25 


30 


35 



left-set teeth and the teeth 5, 9 and 13 are right-set teeth. 
Further, all of positive rake angles and radial relief backs 
of the respective teeth 1 to 13 are constant, and bending lengths 
L of each of the teeth 3 to 13 on the setting and bending position 
j-j line are all set to be constant. Further, the teeth bottoms 
R1 to R7 respectively have a different curvature, and it is set 
that a contact point of the tooth bottom R is not closer to the 
tip S than a crossing point XI between the front surface T and 
the j - j line and a crossing point X2 between the surface of relief 
and the j-j line. Accordingly, all of the tip end shapes from 
the j-j line to the tip S are constant. In this case, the setting 
and bending position may be set to be closer to the tip S than 
the j-j line. 

In this case, when the bending length L within the one 
group of the teeth type is actually measured and the average 
value is set to be LA, it is desirable that the dispersion in 
each of the teeth is within ± 10%. 

Accordingly, in the embodiment shown in Figs. 2A and 2B , 
the same operation and effect as those of the saw blade embodied 
in Figs. 1A and IB mentioned above can be obtained. 

A third embodiment is shown in Figs. 3A and 3B, and a band 
saw blade BS with a variable pitch comprising seven teeth 
disposed at seven kinds of different pitches PI to P7 as one 
group is shown. Among the seven teeth 1, 3, 5, 7, 9, 11 and 
13, the tooth 1 is an unset tooth, the teeth 3, 7 and 11 are 
left-set teeth and the teeth 5, 9 and 13 are right-set teeth. 
The tip end shapes of the set teeth 3 and 5 are formed to~ be 
equal to each other, and the tip end shapes of the set teeth 
7, 9, 11 and 13 are formed to be equal to each other. Then, 
the radial relief backs a6 and a5 of the tip front end portion 
in the right and left set teeth 3 and 5 following to the unset 
tooth 1 are set to be smaller than the radial relief backs a4 , 
a3 , a2 and al of the other set teeth 7 , 9, 11 and 13. Further, 
since the setting and bending position j-j line is not in contact 
with the tooth bottom R portion of any of the set teeth 3 to 
13, the point XI is disposed at a position of the line having 
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the same bending length L as that of the set teeth 7, 9, 11 and 
13 on the j-j line closer to the crossing point X2 between the 
front surface line and the j-j line in the tooth 3, the second 
radial relief back c is provided from the point XI as shown in 
Fig. 3B and the tooth 5 is processed by the same method, thereby 
easily setting the setting and bending lengths L of all of the 
set teeth 3 to 13 substantially equal to each other. 

In this case, when the bending length L within the one 
group of the teeth type is actually measured and the average 
value is set to be LA, it is desirable that the dispersion in 
each of the teeth is within ± 10%. 

Accordingly, in the band saw blade BS shown in Figs. 4A 
and 4B, even in the case that the shape from the setting and 
bending position j-j line to the tip of each of the teeth is 
different by providing the second radial relief back C in the 
teeth 3 and 5 , the bending length L in each of the teeth is 
substantially equal to each other and the spring back amount 
after setting and bending becomes substantially equal to each 
other, so that the same operation and effect as those of the 
band saw blade BS shown in Fig. 1 can be obtained. 

A fourth embodiment is shown in Figs. 4A and 4B, and a 
band saw blade BS with a variable pitch comprising seven teeth 
disposed at seven kinds of different pitches PI to P7 as one 
group is shown. Among the seven teeth 1, 3, 5, 7, 9, 11 and 
13, the tooth 1 is an unset tooth, the teeth 3, 7 and 11 are 
left-set teeth and the teeth 5, 9 and 13 are right-set teeth. 
The tip end shapes of the set teeth 3 and 5 are formed to“be 
equal to each other, and the tip end shapes of the set teeth 
7, 9, 11 and 13 are formed to be equal to each other. The 
positive rake angles 06 and 05 of the right and left set teeth 
3 and 5 following to the unset tooth 1 are set to be smaller 
than the positive rake angles 04, 03, 02 and 01 of the other 
set teeth 7, 9, 11 and 13. 

Further, since the setting and bending position j- j line 
is not in contact with the tooth bottom R portion of any of the 
set teeth 3 to 13, the point XI is disposed at a position of 
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the line having the same bending length L as that of the set 
teeth 7, 9 and 11 on the j-j line closer to the crossing point 
X2 between the front surface line and the j-j line in the tooth 
3, the second radial relief back c is provided from the point 
5 XI as shown in Fig. 3B and the tooth 5 is processed by the same 
method, thereby easily setting the setting and bending lengths 
L of all of the set teeth 3 to 13 substantially equal to each 
other . 

In this case, when the bending length L within the one 
10 group of the teeth type is actually measured and the average 
value is set to be LA, it is desirable that the dispersion in 
each of the teeth is within ± 10%. 

Accordingly, in the band saw blade BS shown in Figs. 4 A 
and 4B , even in the case that the shape from the setting and 

15 bending position j-j line to the tip of each of the teeth is 

different by providing the second radial relief back C in the 
teeth 3 and 5 , the bending length L in each of the teeth is 
substantially equal to each other and the spring back amount 
after setting and bending becomes substantially equal to each 
20 other, so that the same operation and effect as those of the 
band saw blade BS shown in Fig. 1 can be obtained. 

A fifth embodiment is shown in Figs. 5A and 5B, and a band 
saw blade BS with a variable pitch comprising five teeth 
disposed at five kinds of different pitches PI to P5 as one group 

25 is shown. Among the five teeth 15, 17, 19, 21 and 23, the tooth 

15 is an unset tooth, the teeth 17 and 21 are right-set teeth 
and the teeth 19 and 23 are left-set teeth. 

All of the unset tooth 15, the right-set teeth 17 and 21 
and the left-set teeth 19 and 23 have the same radial relief 
30 back and the same positive rake angle, however, the curvature 
of the tooth bottoms R1 to R5 are different in all the teeth. 
Then, since the setting and bending position j-j line is in 
contact with the tooth bottom R close to the front surface T, 
the point XI is disposed at a position of the line having the 
35 length L on the j-j line closer to the crossing point X2 between 
the surface of relief line and the j-j line so as to be in contact 
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with the front surface T line and the surface of relief U line 
and the tooth bottom R is formed in such a manner as to pass 
through the point XI, thereby easily setting the setting and 
bending lengths L of all of the set teeth 17 to 23 substantially 
5 equal to each other. 

In this case, when the bending length L within the one 
group of the teeth type is actually measured and the average 
value is set to be LA, it is desirable that the dispersion in 
each of the teeth is within ± 10%. 

10 Accordingly, in the band saw blade BS shown in Figs. 5A 

and 5B , the same operation and effect as those of the band saw 
blade BS shown in Fig. 1 can be obtained. 

A sixth embodiment is shown in Figs. 6A and 6B, and a band 
saw blade BS with a variable pitch comprising eight teeth 
15 disposed at eight kinds of different pitches PI to P8 as one 
group is shown. In the band saw blade BS, the teeth 25 and 3 3 
are unset teeth, the teeth 27, 31 and 37 are left-set teeth and 
the teeth 29, 35 and 39 are right-set teeth. 

Then, the left-set tooth 27 and the right-set tooth 39 
20 are formed in such a manner that the setting amount is small 
and the shape of the portion closer to the tip end than the 
setting and bending position j-j line is equal to each other, 
and the bending length LI at the setting and bending position 
is set to be equal to each other. The setting amount of the 
25 right and left set teeth 29, 31, 35 and 37 is larger than the 
setting amount of the right and left teeth 27 and 39, the shape 
of the portion closer to the tip end than the setting and bending 
position j-j line in each of the set teeth 29, 31, 35 and 37 
is set to be equal to each other and the bending length L2 at 
30 the setting and bending position is set to be equal to each other . 

Accordingly, in the embodiment, the tip end shape and the 
setting and bending length in each of the set teeth having the 
equal setting amount in the right and left directions are set 
to be equal to each other. Accordingly, even in the case of 
35 the structure having a plurality of set teeth having the 
different right and left setting amounts, since the right and 


11 





□ 


left set teeth having the equal setting amount in the right and 
left directions have the tip end shape and the setting and 
bending length equal to each other, they can be accurately set 
to the right and left directions in such a manner as to be equal 
5 to each other. 

In this case, when the bending length L within the one 
group of the teeth type is actually measured and the average 
value is set to be LA, it is desirable that the dispersion in 
each of the teeth is within ± 10%. 

10 In this case, in the band saw blade BS shown in Figs. 6A 

and 6B , the tip end shapes of all of the teeth may be equal to 
each other, the setting and bending length may be equal to each 
other, and the setting amount of all of the set teeth may be 
equal to each other. 

15 In the embodiments shown in Figs. 1 to 6 mentioned above, 

a direction indicated by an arrow v shows a moving direction 
of the band saw blade BS and a direction indicated by an arrow 
w shows a cutting direction against a work (not shown) . 

Further, in the embodiments shown in Figs. 1 to 6 , the 
20 embodiments are shown with respect to the band saw blade with 
the variable pitch comprising five teeth, seven teeth or eight 
teeth for constituting one group, however, the number of the 
teeth within the one group and the set pattern can be optionally 
set . 

25 In this case, the present invention is not limited to the 

embodiments mentioned above, and can be realized by the other 
aspects by suitably modifying. For example, the setting and 
bending position in each of the set teeth may be disposed on 
different levels in place of being disposed on one straight 
30 line. 

While preferred embodiments of the present invention have 
been described using specific terms, such description is for 
illustrative purposes, and it is to be understood that changes 
and variations may be made without departing from the spirit 
35 or scope of the following claims. 
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